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CUT RESISTANT POLYMERIC FILMS 



TECHNICAL FIELD 

This invention is directed toward cut resistant polymeric 
films. More particularly* the present invention is directed 
toward cut resistant polymeric films that contain fibers for 
enhancing the film's cut resistance. The present invention 
also relates to a process for preparing the cut resistant films 
of the present invention, as well as cut resistant gloves. 

BACKGROUND OF THE INVENTION 

With the existence of AIDS, hepatitis, influenza, and other 
diseases that are transferable through bodily fluids, the 
medical community must take precautions to avoid exposure i 
and contact with the bodily fluids of their patients. The latex 
gloves that are widely used by medical practitioners provide 
protection from these fluids; however, the provided protec- 
tion is significantly decreased when the medical practitioner 
uses sharp instruments. Many medical professionals, such as 2 
surgeons and embalmers, must use scalpels, scissors, knives, 
saws and other various sharp tools. The standard latex glove 
does not provide adequate protection inasmuch as the latex 
glove, and the practitioners hand, may easily be lacerated by 
these instruments, thereby intimately and dangerously 2 
exposing the doctor to the patent's bodily fluids. 

It is therefore desirable that surgical gloves provide pro- 
tection from these sharp objects. For example, U.S. Pat No. 
5,200,263. discloses gloves that are allegedly puncture and 
cut resistant, and have of at least one elastomeric layer 3 
containing a plurality of flat platelets. The flat platelets are 
seen as being comprised of carbon steel, stainless steel, 
non-ferrous metals, ceramics, and crystalline materials with 
a plate-like nature. 

Cut resistant composite yarns capable of being knitted or 3 
woven into cut resistant articles are also known as described 
in U.S. Pat No. 5,597,649. The cut resistant yarn includes a 
high modulus fiber and a particle filled fiber prepared from 
a filled resin. These fibers are made into yarns by conven- 
tional methods, then wrapped around each other to create a 4 
composite yarn. Although fabrics knitted from these yarns 
provide protection from cuts, they do not provide protection 
from fluids inasmuch as fluids can easily pass through the 
weaves. Consequently, these gloves can only be used as a 
liner glove for surgical use, and a second common latex 4: 
glove must be worn to prevent contact with bodily fluids. 

U.S. Pat No. 5,442.815 discloses a flexible, uncoated ; 
glove made from a layer of fibrous material adhered to a j 
surface of a latex glove without being fully encapsulated 
thereby. 5( 

Although thicker gloves, or gloves made of materials such 
as metal mesh, may provide more adequate protection from 
cuts, they do not provide the wearer with a great degree of 
tactile sensitivity or flexibility. These features are highly ^ 
desirable when working with dangerous instruments in an 
environment that demands precision. Thus, there is a need in 
the art for cut resistant elastomeric films and more particu- 
larly for flexible, tactile sensitive, cut resistant gloves made 
from these films. ^ 

SUMMARY OF INVENTION 

R is therefore, an object of the present invention to 
provide a cut resistant polymeric film* 

It is another object of the present invention to provide a 6i 
flexible, lightweight tactile sensitive, cut resistant surgical 
glove. 
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It is yet another object of the present invention to provide 
a process for preparing a cut resistant elastomeric film. 

It is still another object of the present invention to provide 
a process for preparing a flexible, lightweight, tactile 
5 sensitive, cut resistant surgical glove. 

At least one or more of the foregoing objects, together 
with the advantages thereof over the known art relating to 
gloves and polymeric and elastomeric films, which shall 
become apparent from the specification that follows, are 
0 accomplished by the invention as hereinafter described and 
claimed. 

In general the present invention provides a medical glove 
having improved cut resistance comprising a dip-formed 
5 polymeric glove having at least three elastomeric layers, 
wherein the middle layer contains fibers for enhancing the 
glove's cut resistance. 

The present invention also provides a polymeric film 
having increased cut resistance comprising a polymeric 
0 matrix having dispersed therein a plurality of cut resistance 
enhancing fibers. 

The present invention further includes a glove having 
increased cut resistance comprising at least one polymeric 
matrix layer having dispersed therein a plurality of cut 
5 resistance enhancing fibers. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional view of the thickness of a 
medical glove according to one embodiment of the present 

0 invention. 

PREFERRED EMBODIMENT FOR CARRYING 
OUT THE INVENTION 

5 It has now been found that cut resistance properties may 
be imparted to a polymeric film without substantially affect- 
ing die polymeric film's mechanical properties such as 
tensile strength, modulus, elongation, or weight, and also 
does not affect tactile sensitivity. The present invention, 

3 accordingly, is directed toward cut resistant elastomeric 
films; and more particularly, the preferred embodiments are 
directed toward cut resistant gloves including both medical 
and industrial gloves. Because these gloves fall within the 
preferred embodiment of the present invention, the remain- 

5 der of the preferred embodiment will be direct toward 
gloves. It should be understood, however, that other elasto- 
meric articles that exhibit cut resistant properties can be 
formed using the teachings of this invention, and therefore 
other cut resistant elastomeric articles and films are contem- 

) plated by the present invention. Also, it is here noted that the 
preferred embodiments of the present invention are directed 
toward elastomeric gloves that have been dip-formed, but it 
should be understood that other products that may be made 
according to the present invention may also be formed by 

5 other processing techniques such as melt extrusion, calen- 
dering and injection molding. 

The gloves of the present invention exhibit cut resistance 
properties because the elastomeric matrix of the gloves 
contains fibers that give rise to the cut resistance properties. 

) These fibers are preferably high tensile strength fibers or 
have a high degree of hardness, and are preferably uniformly 
dispersed throughout the elastomeric matrix of the glove. It 
should also be understood that die gloves of the present 
invention may be multi-layered, and that it has been found 

1 that cut resistance properties may be imparted to the glove 
when at least one layer of the glove contains at least one type 
of fiber. Furthermore, it is preferred, that the fibers create a 
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three dimensional network of fibers throughout the elasto- 
meric matrix: in other words, it is preferred that the libers 
overlap each other in all three dimensions. 

For purposes of this disclosure, the term cut resistance 
refers to an appreciable increase in protection from cuts over 5 
that provided by an elastomeric glove or film that does not ! 
contain the fibers. As those skilled in the art will recognize, 
cut resistance is measured by the Cut Protection Perfor- . 
mance (CPPTest) pursuant to ASTM STP 1273. This test is 
a measure of the weight (load) required for a very sharp, 1C 
new, weighted razor blade to slice through a film in one inch 
of blade travel. The weight is measured in grams and 
provides a relative value of the cut resistance of the film ft 
has surprisingly been found that gloves having at least one 
layer containing fibers according to the present invention 15 
have a cut resistance that is about 20 percent greater than the 
cut resistance of the same glove without the fibers. 
Preferably, the cut resistance will be improved by at least 
about 35 percent, more preferably will be improved by at 
least about 50 percent, even more preferably by at least 2C 
about 100 percent, and still more preferably by at least about 
150 percent depending on the fiber content. 

In one embodiment of the present invention, the gloves 
are medical gloves and clean room gloves. As those skilled 
in the art will appreciate, medical gloves include surgical 2t 
gloves, examination gloves, dental gloves, and procedure 
gloves. 

These gloves are preferably dip-formed, and are typically 
multi-layered. As those skilled in the art will understand, 
dip-formed goods are produced by dipping a mold one or # 
more times into a solution containing a polymer or elas- 
tomer. Several applications of the mold into this solution 
generally forms a layer. For purposes of this disclosure, 
however, a layer will refer to that portion of the glove that 
continuously comprises the same composition of matter, 3* 
Accordingly, multi-layered gloves are those gloves that 
include more than one compositionally distinct layer. Dis- 
tinct layers can include, for example, those that contain 
fibers and those that do not It is noted that these layers are 
considered distinct even though they may contain the same # 
polymeric or elastomeric matrix. Generally, the medical 
gloves have at least one layer. Preferably, the medical gloves 
of the present invention include at least two layers, and even ; 
more preferably at least three layers. Where the glove is j 
multi-layered, at least one layer will comprise fibers accord- 4: 
ing to the present invention. 

Any polymeric or elastomeric material that is approved 
for medical use may be used for each layer. These materials 
can be selected from natural rubber, polyurea, polyurethane, 
styrene-butadiene-styrene block copolymers (S-B-S), 51 
styrene-isoprene-styrene block copolymers (S-I-S), styrene- 
ethylene butylene-styrene block copolymer (S-EB-S), poly- 
chloroprene (neoprene), and nitrite rubber (acryionitrile). 
Also useful are polymeric materials such as polyvinyl chlo- 
ride and polyethylene. The foregoing elastomeric materials,' 5 
however, have simply been cited as examples and are not 
meant to be limiting, as the skilled artisan will be able to 
readily select a host of elastomers that can be used. 

It should be appreciated that the foregoing elastomers are 
dip-formed from sundry solutions. For example, natural 0 
rubber, polychloroprene, nitrite rubber, triblock copolymers 
such as S-I-S, S-B-S, and S-EB-S, and polyurethane are ! 
typically formulated as aqueous emulsions. The skilled 
artisan will readily be able to select appropriate surfactants 
and compounding ingredients to prepare curable latexes. 6 
The skilled artisan will also be able to mechanically process 
the elastomer to form a latex. i 
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Other elastomers, such as poiyurea. polyurethane. S-I-S. 
S-B-S. S-EB-S are typically placed into the solution using an 
organic solvent. Again, the skilled artisan will readily 
recognize, and be able to select appropriate solvents for 
placing these elastomers and polymers into solutions. 

Many of the elastomeric and polymeric materials that are 
useful in the present invention are commercially available. 
For example, a natural rubber latex can be purchased from 
Kiliian Latex Inc. of Akron, Ohio. This latex includes 
' accelerators, sulfur, zinc, antioxidants, and other commonly 
used compounding ingredients. A polyurethane latex can be 
purchased from B.F. Goodrich of Akron. Ohio, under the 
tradename SANCURE®. Also, polychloroprene can be pur- 
chased as a latex from Bayer Corporation of Houston, Tex. 

Triblock copolymers such as S-I-S, S-B-S. and S-EB-S 
can be purchased from the Shell Chemical Company of 
Houston, Tex., under the tradename KRATON® G, which 
are S-EB-S copolymers, and KRATON® D. which are S-I-S 
and S-B-S copolymers. Nitrile rubber can be purchased from 
1 Bayer Corporation and polyvinyl chloride can be purchased 
from Geon, Inc. of Akron. Ohio under the tradename Geon 
121 AR, The polyurea useful in the present invention can be 
made pursuant to the teachings of U,S. Pat. No. 5,264,524. 

Because feel and tactile sensitivity of medical gloves is 
highly desirable, it is preferred that the medical gloves of the 
present invention have a single layer thickness that is the 
same or approximates the thickness of medical gloves as are 
known in the art. For example, the single layer thickness of 
} the medical gloves of the present invention have a finger 
thickness of from about 0.08 to about 0.45 mm. and pref- 
erably from about 0.1 to about 0.25 mm; a palm thickness of 
from about 0.08 to about 0.4 mm. and preferably from about 
0.1 to about 0.225 mm: and a cuff thickness of from about 
. 0.08 to about 0.2, and preferably from about 0.1 to about 
0.15 mm. It should be appreciated that the use of "single 
layer thickness" is used as herein commonly used in the art, 
and should not be construed in view of the definition of 
"layer" as defined above. 

) With respect to the mechanical properties of the medical 
gloves of the present invention, it is preferred that the 
properties of the gloves meet ASTM standards as defined by 
D 3577. Specifically, the natural latex gloves should have a 
tensile strength of at least about 24 MPa. preferably at least 

5 about 28 MPa* and even more preferably at least about 30 
MPa; the elongation should be at least about 750 percent, 
preferably at least about 950 percent, and even more pref- 
erably at least about 1050 percent; and the modulus at 500 
percent should be less than 5.5 MPa, preferably less than 3.5 

3 MPa, and even more preferably less than 2.0 MPa. Regard- 
ing the synthetic gloves, the tensile strength should be at 
least about 17 MPa. preferably at least about 22 MPa, and 
even more preferably at least about 26 MPa; the elongation 
should be at least about 650 percent, preferably at least about 

5 850 percent, and even more preferably at least about 1050 
percent; and the modulus at 500 percent should be less than 
7 MPa, preferably less than 3.5 MPa. and even more 
preferably less than 2.5 MPa. 

As for the density of the medical gloves of the present 

3 invention, it is preferred that the gloves have a density from 
about 100 g/m 2 to about 300 g/m 2 , preferably from about 
150 g/m 2 to about 250 g/m 2 , and even more preferably from 
about 160 g/m 2 to about 210 g/m 2 . 
As noted above, at least one layer of the medical gloves 

5 of the present invention contains at least one type of fiber. 
These fibers can be selected from glass fibers, steel fibers, 
aramid polymeric fibers, polyethylene polymer fibers, par- 



tide filled polymeric fibers, or polyester fibers. Those skilled 
in the art will recognize that other fibers that have high 
tensile strength or hardness can be selected and used as the 
cut resistance enhancing fibers in accordance with the 
present invention. 5 

The glass fibers are preferably milled glass fibers and are 
commercially available from Owens Corning Fiberglass 
Corporation of Toledo. Ohio under the tradename 731 ED 
milled glass fiber. 

The aramid fibers are commercially available from E. L 1( 
DuPont de Nemours & Company, Inc. of Wilmington, Del., 
under the tradename Kevlar® fibers. 

The polyethylene polymeric fibers are commercially 
available from Allied Signal of Virginia under the tradename 
Specrtra® fibers. It should be understood that polyethylene 
fibers are preferably ultra high modulus, high molecular 15 
weight polyethylene fibers. 

The particle filled polymeric fibers are commercially 
available from Hoechst Celanese of Charlotte, N.C., under 
the tradename CRF fibers. These particle filled fibers include 
reinforcing materials such as glass or ceramic particles. As 
it is understood, these fibers can also be made of a variety 
of different polymeric materials, including but not limited to, 
polyethylene and polyester. U.S. Pat. No. 5 J97.649, which 
is incorporated herein by reference, discloses a number of 
such particle filled fibers. 

In general, the fibers employed in the present invention 
have a length from about 0.1 mm to about 5.0 mm and I 
preferably from about 0.2 mm to about 2.0 mm In general. 1 
the denier of the fibers of the present invention is from about 3C 
1 to about 10, and preferably from about 2 to about 8. The j 
skilled artisan will appreciate that one denier is equivalent to 
one gram per 9,000 meters. Because the present invention 
employs chopped fibers, an accurate measurement of denier 
must take account the number of filaments present It should y 
also be understood that the foregoing fibers can be spun or 
extruded into a number of shapes. These shapes are often a 
function of the spinning spinnerete or extrusion die 
employed. For example, fibers can be spun or extruded into 
a number of symmetrical and asymmetrical shapes ^ 
including, but not limited to, fibers that are round, oval, flat 
triangular, and rectangular. j 
The amount of fiber within the medical gloves of the j 
present invention is about 2 weight percent to about 20 
weight percent, based upon the entire weight of the elas- 4 : 
tomer and fiber within the entire glove. Preferably, the 
amount of fiber added is from about 2 weight percent to 
about 15 weight percent, and even more preferably from i 
about 2 weight percent to about 10 weight percent, again ! 
based on the weight of the fiber and the elastomer. $ 

In an especially preferred embodiment, the medical 
gloves of the present invention have at least three distinct , 
layers, with the center layer or layers including at least one ! 
type of fiber. The outermost and innermost layers, therefore, ! 
do not contain fibers that increase cut resistance. This si 
preferred embodiment is best understood with reference to i 
FIG* L There, a cross-sectional view of the thickness 10 of 
a medical glove according to this embodiment is shown. The 
outermost layer 11 and innermost layer 12 do not contain 
any cut resistance enhancing fibers. The middle layer 13 « 
contains a three dimensional network of fibers 14. It should 
be understood that each of the layers may comprise a distinct 
polymeric or elastomeric material, or they may be the same, 
and the middle layer may comprise one or several types of 
fibers. ( 

In another embodiment, the gloves of the present inven- 
tion are industrial gloves. In general, the industrial gloves of 



the present invention may be the same as the medical gloves 
described hereinabove. As the skilled artisan will appreciate, 
however, tactile sensitivity and feel are often not as crucial 
in industrial applications as in medical applications. To this 
extent, the industrial gloves of the present invention may be 
thicker and contain a greater amount of fiber. It should be 
understood, however, that the industrial gloves of the present 
invention can achieve the same or superior cut resistance 
with a thinner glove than industrial gloves known in the 
prior art. For example, the industrial gloves of the present 
invention may have a single layer thickness as thin as a 
medical glove, or as thick as 4 mm. or from about 0.08 to 
about 2 mm, or from about 1 to about 1.8 ma depending on 
the end use. In fact, as the skilled artisan will appreciate, it 
is preferred to have a thick glove in certain applications. Or, 
some applications call for thin gauge gloves and the gloves 
of the present invention can achieve a thin gauge while 
maintaining cut resistance. Thus, the desired thickness may 
vary based upon intended use. 

» The amount of fiber within the industrial gloves of the 
present invention may be from about 10 to about 30 weight 
percent based upon the entire weight of the glove. 

In forming the gloves of the present invention, it is 
particularly preferred to dip-form the gloves. Other methods, 

' however, are also contemplated such as heat sealing and 
blow molding. Generally, the first step in forming the glove 
is to select an appropriate polymeric solution or latex for the 
fiber containing layer. The fibers are then added to the 
appropriate concentration and dispersed throughout the 

} solution or latex. The latex or polymeric solution is con- 
tinuously agitated during dip-forming. Several methods can 
be employed to appropriately disperse the fibers throughout 
the solution or latex including the use of mechanical or 
pneumatic apparatus. It should be appreciated that these 

5 foregoing methods are simply examples, and that the skilled 
artisan will be able to readily determine a number of other 
methods for dispersing the fibers throughout the solution. 

To assist in the dispersion of the fibers, surfactants such as 
cationic, anionic, non-ionic or quaternary surfactants can be 

3 added to the solution. Again, the surfactants are simply 
noted as examples and the skilled artisan will be able to 
readily select a number of other surfactants that will be 
useful and not deleterious to the present invention. It should 
also be understood that the fibers may be surface treated, 

5 which thereby promotes their dispersion throughout the 
solution. Such surface treatments likewise include cationic, 
anionic, non-ionic or quaternary surface treatments. 
Moreover, surface treated glass fibers are available from 
Owens Corning Fiberglass Corporation under the tradename 
731 ED milled glass fibers. 

Once the polymeric solution containing the fibers is 
formed, a glove mold is dipped into the solution to achieve 
the desired thickness. Those skilled in the art will readily 

5 understand this procedure as it is commonly practiced in the 
art 

Where a multi-layered glove is formed, such as the three 
layered glove in accordance with the preferred embodiment 
of the present invention, a solution that does not contain 

o fibers is also formed. The mold is first dipped one or more 
times into the elastomeric/polymeric solution that does not 
contain fibers until the desired thickness is formed As the 
skilled artisan will appreciate, coagulating agents are often 
disposed onto a glove mold prior to applying the mold into 

i5 a latex solution. These coagulating agents typically contain 
calcium nitrate. This layer is then allowed to dry. After the 
freshly dipped glove is removed from a latex solution, if 
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required it may then be placed into a leaching bath. Once this 
first layer is formed, which will ultimately be the innermost 
layer of the glove, such as layer 12 of FIG. 1. the glove is 
then dipped one or more times into the solution containing 
the fibers in accordance with the present invention. Once a 
layer of sufficient thickness is achieved, the layer is then 
allowed to dry. The mold containing these first two layers is 
then repeatedly dipped into the polymeric solution that does 
not contain any fibers to form the third, outermost layer such 
as layer 11 of FIG. 1. Again, when a latex is employed, the 
mold may be dipped into a leaching bath after dipping the 
outermost layer. 

Those skilled in the art will also appreciate that when 
latex solutions are employed, such as a natural rubber latex, 
it is often necessary to add other compounding ingredients 
in order to form a dip-formed glove. These other compound- 
ing ingredients can include, for example, zinc oxide, sulfur, 
anti-oxidants, ammonia, and a host of other ingredients as 
are generally known in the art. 

The cut resistant films of the present invention may be 
useful in a number of applications in addition to their use as 
a glove. For example, there is a need for cut resistant films 
in the automotive industry in applications such as air bags or 
upholstery. Also, they may be used in the protective doming 
industry as sleeves or leggings. 

In order to demonstrate the practice of the present 
invention, the following examples have been prepared and 
tested as described in the General Experimentation Section 
disclosed hereinbelow. The examples should not however, 
be viewed as limiting the scope of die invention. The claims 
will serve to define the invention. 

GENERAL EXPERIMENTATION 

EXAMPLE 1 

A three layered polyurea glove was formed in accordance 
with the present invention where the middle layer contained 
one or more types of fibers. Physical characteristics of this 
glove were analyzed and compared to the physical charac- 
teristics of a similar glove that did not contain the fibers. 

A solution of polyurea was formed by reacting about 17 
grams of hexamethylene diisocyanate. dissolved in about 
2,000 ml of dichloroethane, with about 230 grams of amine 
terminated butadiene-acrylonitrile copolymer, dissolved in 4 
about 1200 ml of dichloroethane. It should be appreciated 
that the amine terminated butadiene-acrylonitrile copolymer 
is available from the BF Goodrich Company under the 
tradename HYCAR® XTBN. The reactants were gradually 
reacted over a four hour period. Because the resultant 5 
product gradually increased in viscosity, about 3300 to 
about 4300 ml of dichloroethane was added to prevent 
gelation. After completion of the additions, the solution was 
allowed to continually stir for another 12 hours, and then the 
resultant product was stored for 48 hours at about room , 
temperature. The desired viscosity was about 40 to about 60 
cps, as measured using a Brookfield Viscometer. 

Using mis polymer, two solutions were made; the first 
containing from about 2 to about 3 percent by weight 
polymer in dichloroethane and the second containing from < 
about 2 to about 3 percent by weight of the polymer and 
from about 2 to about 5 percent by weight fiber in dichlo- 
roethane. The fibers were dispersed throughout the poly- 
meric solution by using a surfactant and continuous agita- 
tion. - 

A first gjove was formed and served as a control. This 
glove, identified as Sample 1, Table L did not contain any j 



8 

fibers. After dipping, the glove was dried at room tempera- 
ture for several hours. 

A second glove was formed that was made according to 
the teachings of the present invention. A first layer was 
formed that did not contain any fibers by repeatedly dipping 
the mold into the first solution by using standard techniques. 
After drying, a second layer was formed by dipping into the 
second solution that contained the fibers. After drying, a 
third layer was formed by dipping into the first solution, 

> which did not contain any fibers. 

The gloves were removed from the mold and analyzed for 
various physical characteristics. Table I hereinbelow sets 
forth the type and amount of fiber employed within the 
middle layer of the three layered glove, the density of the 

s glove, which is a measure of all three layers of the glove, the 
glove's cut resistance, tensile strength, modulus at 500% and 
elongation at break. It should be understood that the samples 
taken forpuiposes of cut resistance, tensile strength, modu- 
lus at 500 %, and elongation at break were taken from the 

3 palm area of the glove. It should also be understood that the 
cut resistance was measured in accordance with the CPP test 
pursuant to ASTM STP 1273 and that the mechanical 
properties of tensile strength, modulus at 500 %, and elonga- 
tion at break were analyzed in accordance with ASTM D 

5 412. 



TABLE I 





Sample 


1 


2 




Fiber 




glass fiber 




Fiber Content (wt %) 


0 


9.0 




Density of film (g/m 2 ) 


72 


96 




Cut Resistance (g) 


100 


160 




Mechanical Properties 






5 


Tensile Strength (MPa) 


22 


20 




Modulus at 500% (MPa) 


3.0 


5.0 




Elongation at Break (%) 


920 


820 



o EXAMPLE 2 

A three layered natural latex glove was formed in accor- 
dance with the present invention where the middle layer 
contained one or more types of fibers. Physical character- 
istics of this glove were analyzed and compared to the 

5 physical characteristics of a similar glove that did not 
contain the fibers. 

Natural latex was obtained from Killian Latex, Inc. This 
latex contained about 35 percent by weight of a fully 

^ compounded natural rubber. 

Using this latex, two solutions were made; the first 
containing no fiber, and the second containing fiber, as 
identified in Table IL The fibers were dispersed throughout 
the latex solution as in Example 1. 

>5 A first glove was formed and served as a control. This 
glove, identified as Sample 1, Table IL did not contain any 
fibers. The glove was formed by first dipping a glove mold 
into a coagulant solution that was maintained at a tempera- 
ture at about 70° C This coagulant solution is available from 

50 Killian Latex, Inc. Once removed from the coagulant 
solution, the mold was allowed to dry for several minutes. 
The mold was then dipped into the first latex solution using 
standard techniques. Once removed, the glove was allowed 
to dry at room temperature for several minutes. The glove 

55 was then dipped into a water bath for leaching. After drying, 
the glove was then introduced into the first latex solution. 
The glove was again removed, air dried, and placed in a 70° 
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G water bath for about two minutes. Afterwards, the glove 
was cured at about 105° C. for about 20 minutes. 

A second glove was formed that was made according to 
the teachings of the present invention. A first layer was 
formed in a similar fashion to the first glove, including 5 
dipping the mold into a the coagulant solution, drying, 
placing the mold into the first latex solution, drying, placing 
the mold into a leach bath, and drying. A second layer was 
formed after dipping the mold into the second solution that 
contained the fibers. After drying for several minutes, a third 10 
layer was formed by using the first solution, which did not 
contain the fibers. After drying, the mold was placed in a 
water bath at around 70° C for about two minutes and then 
cured at about 105° C. for about 20 minutes. 

A third glove was formed that was made according to the 15 
teachings of the present invention. This third glove was 
formed in the same manner as the second glove discussed 
hereinabove. As can be seen from Table IL Sample 3, 
hereinbelow, the third glove contained more fiber. 

The gloves were removed from the mold and analyzed for 
various physical characteristics. Table n hereinbelow sets 
forth the type and amount of fiber employed within the 
middle layer of the three layered glove, the density of the 
glove, which is a measure of all three layers of the glove, and 
the glove's cut resistance. It should be understood that the 2t 
samples taken for purposes of cut resistance were taken from 
the palm area of the glove. It should also be understood that 
the cut resistance was measured in accordance with the CPP 
test pursuant to ASTM STP 1273. 



TABLE H 



Sample 


1 


2 


3 


Fiber 




glass fiber 


glass fiber 


Fiber Content (wt %) 


0 


5 


10 


Density of film (g/m 2 ) 


310 


240 


290 


Cut Resistance (g) 


120 


160 


290 



3; 



EXAMPLE 3 « 

A three layered polychloroprene glove was formed in 
accordance with the present invention where the middle 
layer contained one or more types of fibers. Physical char- 
acteristics of this glove were analyzed and compared to the 4 
physical characteristics of a similar glove that did not 
contain the fibers. 

A polychloroprene latex was obtained from The Bayer 
Corporation under the tradename Dispercoll® C X Q 705. 
This latex contained about 40 percent by weight of a fully 5 
compounded polychloroprene. 

Using this latex, two solutions were made; fee first 
containing no fiber, and the second containing fiber* as 
identified in Table EL hereinbelow. The fibers were dis- 
persed throughout the polymeric solution as in Example L ' 5 

A first glove formed and served as a control, this glove, 
identified as Sample 1, Table UL did not contain any fibers. 
The glove was formed by first dipping a glove mold into a 
coagulant solution that was maintained at a temperature at 
about 70° C. This coagulant solution is available from < 
Killian Latex, Inc. Once removed from the coagulant 
solution, the mold was allowed to dry for several minutes. 
The mold was then dipped into the first latex solution by 
using standard techniques. Once removed, the glove was 
allowed to dry at room temperature for several minutes. The < 
glove was then dipped into a water bath for leasing. After 
drying, the glove was then introduced into the first latex 
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solution. The glove was again removed air dried, and placed 
in a 70° C. water bath for about two minutes. Afterwards, the 
glove was dried in an oven at about 75-85° C. for about 50 
minutes and then cured at about 115-120° C for about 50 
minutes. 

A second glove was formed that was made according to 
the teachings of the present invention. A first layer was 
formed in a similar fashion to the first glove, including 
dipping the mold into the coagulant solution, drying, placing 
the mold into the first latex solution, diying, placing the 
mold into a leach bath, and drying. A second layer was 
formed after a dipping cycle in the second solution that 
contained the fibers. After drying for several minutes, a third 
layer was formed after a dipping cycle in the first solution, 
which did not contain the fibers. After drying, the mold was 
placed in a water bath at around 70° C. for about two 
minutes and then cured as above. 

The gloves were removed from the moid and analyzed for 
various physical characteristics. Table III hereinbelow sets 

' forth the type and amount of fiber employed within the 
middle layer of the three layered glove, the density of the 
glove, which is a measure of all three layers of the glove, the 
glove's cut resistance, tensile strength, modulus at 500% and 
elongation at break. It should be understood that the samples 

' taken for purposes of cut resistance, tensile strength, modu- 
lus at 500%, and elongation at break were taken from the 
palm area of the glove. It should also be understood that the 
cut resistance was measured in accordance with the CPP test 
pursuant to ASTM STP 1273 and that the mechanical 

) properties of tensile strength, modulus at 500%, and elon- 
gation at break were analyzed in accordance with ASTM D 
412. 



TABLE m 


Sample 


1 


2 


Fiber 




glass fiber 


Fiber Content (wt %) 


0 


9 


Density of film (g/m 2 ) 


220 


240 


Cut Resistance (g) 


130 


200 


Mechanical Properties 






Tensile Strength (MPa) 


21 


20 


Modulus at 500% (MPa) 


3.7 


43 


Elongation at Break (%) 


765 


730 



5 



EXAMPLE 4 

A single layered nitrile industrial glove was formed in 
0 accordance with the present invention. Physical character- 
istics of this glove were analyzed and compared to the 
physical characteristics of a similar glove that did not 
contain the fibers. 
A nitrile rubber latex was obtained from The BF Goodrich 

5 Company. This was a fully compounded latex. Using this 
latex, two solutions were made; the first containing no fiber, 
and the second containing fiber. The fibers were dispersed 
throughout the polymeric solution as in Example 1. 

A first glove formed and served as a control, this glove. 

6 identified as Sample 1. Table IV. did not contain any fibers. 
The glove was formed by first dipping a glove mold into a 
coagulant solution that was maintained at a temperature at 
about 70° C. This coagulant solution was prepared by using 
about 0.01 percent Trityon X-100. about 5-10% calcium 

>5 nitrate and the balance being about 95 percent ethanol. Once 
removed from the coagulant solution, the mold was allowed 
to dry for several minutes. The mold was then dipped into 
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the first latex. Once removed, the glove was allowed to dry 
at room temperature for several minutes. The glove was then 
dipped into a leach bath that included water at about 50-450° 
C. Afterwards, the glove was cured at about 105° C for 
about 20 minutes. 5 

Two additional gloves were made that contained fibers. 
The technique for making the gloves was the same as the 
technique used for Sample 1, except that the second solution 
containing fiber was used. The third glove made, Le., 
Sample 3, was thicker than Sample 2. This thickness was i< 
achieved by additional dipping into the solution. 

The gloves were removed from the mold and analyzed for 
various physical characteristics. Table IV hereinbelow sets 
forth the type and amount of fiber employed within the 
middle layer of the three layered glove, the density of die lf 
glove, which is a measure of all three layers of the glove, and 
the glove's cut resistance. It should be understood that the 
samples taken for purposes of cut resistance were taken from 
the palm area of the glove. It should also be understood that 
the cut resistance was measured in accordance with the CPP 2i 
test pursuant to ASTM STP 1273. 



TABLE IV 



Sample 


1 


2 


3 


Fiber 




glass fiber 


glass fiber 


Fiber Content (wt %) 


0 


12 


11 


Density of film (g/m 2 ) 


90 


250 


400 


Cut Resistance (g) 


100 


300 


650 



30 



EXAMPLE 5 

A three layered copolymer glove was formed in accor- 
dance with the present invention where the middle layer 
contained one type of fiber. Physical characteristics of this 35 
glove were analyzed and compared to the physical charac- 
teristics of a similar glove that did not contain the fibers* 

About 200 g of Kraton® G 1650 (styrene-ethylene 
butylene-styrene block copolymer) and about 400 g of 
Kraton® D1107 (styrene-isoprene-styrene block 
copolymer) was mixed in about 3L of toluene. Kraton® is 
available from the Shell Chemical Company. 

Using this polymer mixture, two solutions were made; the 
first containing no fiber and the second containing fiber. The 45 
fibers were dispersed throughout the polymeric solution as ■ 
in Example 1. 

A first glove was formed and served as a control. This 
glove, identified as Sample 1, Table V, did not contain any ; 
fibers. This glove was formed by using standard techniques. 50 
The glove was dried at room temperature for several hours. 

A second glove was formed that was made according to 
the teachings of the present invention. A first layer was 
formed after a dipping cycle in the first solution, which did 
not contain any fibers. After drying for at least 20 minutes 55 
at room temperature, a second layer was formed after a 
dipping cycle in the second solution that contained the 
fibers. After drying for at least 20 minutes, a third layer was 
formed after a dipping cycle in the first solution, which did 
not contain any fibers. 60 

The gloves were removed from the moid and analyzed for 
various physical characteristics. Table V hereinbelow sets 
forth the type and amount of fiber employed within the 
middle layer of the three layered glove, the density of the 
glove, which is a measure of all three layers of the glove, and 65 
the glove's cut resistance. It should be understood that die 
samples taken for purposes of cut resistance were taken from 



the palm area of the glove. It should also be understood that 
the cut resistance was measured in accordance with the CPP 
test pursuant to ASTM STP 1273. 



TABLE V 



Sample 


1 


2 


Fiber 




glass fiber 


Fiber Content (wt %) 


0 


7 


Density of film (g/m 2 ) 


270 


300 


Cut Resistance (g) 


100 


200 



EXAMPLE 6 

; Using the polyurea polymer as prepared in Example 1, 
several different types of fibers were used and made into a 
film. Table VL hereinbeiow, sets forth the types of fiber 
employed in each Example. It is here noted that the cut 
resistance was measured in indies employing a force of 150 

\ grams. The values represent the distance a fresh blade 
traveled before the material was cut 



TABLE VI 



Ex- 
ample 


Fiber 


Fiber 
Content (wt %) 


Cut Resistance 
(inch) 


Density 
9/m 2 


1 


0 


0 


0.50 


160 


2 


CRF® 


5.3 


1.02 


190 


3 


Kevlar® 


8.3 


0.62 


160 


4 


Spectra® 


6.4 


0.71 


180 


5 


Milled 1/16' Glass 


5.5 


1.05 


170 



Thus it should be evident that the gloves and/or elasto- 
meric films of the present invention have improved cut 
resistance without deleteriously impacting many of the 
properties of the gloves or films. The invention is particu- 
larly suited for medical and industrial uses, but is not 
necessarily limited thereto. Namely, it is anticipated that 
many molded or extruded products or films can be advan- 
tageously enhanced using the teachings of the present inven- 
tion. 

Based upon the foregoing disclosure, it should now be 
apparent that the use of die gloves and/or films described 
herein will carry out the objects set forth hereinabove. It is, 
therefore, to be understood that any variations evident fall 
within the scope of the claimed invention and thus* the 
selection of specific component elements can be determined 
without departing from Hie spirit of the invention herein 
disclosed and described. In particular, gloves according to 
the present invention are not necessarily limited to those 
made by dip-forming because it is anticipated that similar 
gloves may be formed by flocking processes. Thus, the 
scope of the invetion shall include all modifications and 
variations that may fall within the scope of the attached 
claims. 

What is claimed is: 

1. A medical glove having improved cut resistance com- 
prising: 

at least three dipped formed elastomeric layers combined 
to form the entire glove, the at least three elastomeric 
layers including an innermost layer, an outermost layer, 
and a middle layer, wherein the middle layer contains 
a three dimensional network of chopped fibers ran- 
domly dispersed throughout for enhancing the glove*s 
cut resistance. 

2. A medical glove, as set forth in claim 1, where said 
fibers for enhancing the glove's cut resistance are selected 
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from the group consisting of glass fibers, steel fibers, aramid 
fibers, polyethylene fibers, particle filled polymeric fibers, 
and mixtures thereof. 

3. A medical glove, as set forth in claim 2, wherein said 
fibers are particle filled polymeric fibers. 

4. A medical glove, as set forth in claim 2. wherein said 
fibers are ultra high molecular weight polyethylene fibers. 

5. A medical glove, as set forth in claim 1. wherein at least 
one layer of said at least three elastomeric layers comprises 
a polymer selected from the group consisting of natural 
rubber, polychloroprene. styrene-isoprene-styrene block 
copolymers, styrene-ethylene butylene-styrene block 
copolymers, styrene-butadiene-styrene block copolymers, 
polyurethane, polyurea, nitrile rubber, vinyl chloride based 
polymers and mixtures thereof. 

6. A medical glove, as set forth in claim 5, wherein said 
polymer is natural latex. 

7. A medical glove, as set forth in claim 5, wherein said 
polymer is a mixture of styrene-isoprene-styrene and 
styrene-ethylene butylene-styrene block copolymers. 

8. A medical glove, as set forth in claim 1, wherein said 
glove's cut resistance is increased by at least about 20 
percent by the addition of about 2 to about 20 weight percent 
of said fibers. 

9. A medical glove, as set forth in claim 1. wherein said 
at least three elastomeric layers comprises a polymer that is 
a mixture of styrene-butadiene-styrene and styrene- 
isoprene-styrene block copolymers. 

10. A medical glove, as set forth in claim 1, wherein said 
glove contains from about 2 to about 20 percent fiber based a 
on the entire weight of*the glove. 

11. A medical glove, as set forth in claim 1. wherein said 
at least three elastomeric layers define a single layer palm 
thickness of the glove from about 0.08 to about 0.4 mm, a 
single layer finger thickness from about 0.08 to about 0.45 3 
mm. and a single layer cuff thickness of the glove from about 
0.08 to about 0.2 mm. 

12. A medical glove, as set forth in claim 1. wherein the 
tensile strength of the glove is at least about 17 MPa, the 
elongation of the glove is at least about 650 percent, and the 4 
500% modulus of the glove is less than about 7 MPa. 

13. A medical glove, as set forth in claim 1, wherein the 
tensile strength of the glove is at least about 24 MPa, the 
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elongation of the glove is at least about 750 percent and the 
500% modulus of the glove is less than about 5.5 MPa. 

14. A medical glove, as set forth in claim 1, where said 
fibers have a length of from about 0.1 mm to about 5.0 mm. 

15. A medical glove, as set forth in claim 1. where said 
fibers have a denier that is from about 1 to about 10. 

16. A glove having increased cut resistance comprising: 

at least one polymeric layer* wherein the at least one 
j polymeric layer includes chopped fibers that are ran- 
domly dispersed therein thus forming a glove having 
cut and puncture resistance throughout 

17. A glove, as set forth in claim 16, wherein said 
polymeric layer comprises a polymer selected from the 

5 group consisting of natural rubber, polychloroprene, 
styrene-isoprene-styrene block copolymers, styrene- 
butadiene-styrene block copolymers, styrene-ethylene 
butylene-styrene block copolymers, polyurethane. polyurea, 
nitrile rubber, vinyl chloride based polymers, and mixtures 

:> thereof. 

18. A glove, as set forth in claim 16, wherein said fibers 
are selected from the group consisting of glass fibers, steel 
fibers, aramid fibers, polyethylene fibers, particle filled 
polymeric fibers, and mixtures thereof. 

5 19. A glove, as set forth in claim 16, where a single layer 
palm thickness of the glove is from about 0.08 to about 0.2 
mm 

20. A medical glove having improved cut resistance 
comprising an innermost layer, an outermost layer, and a 
middle layer therebetween, where the middle layer extends 
throughout the entire glove and includes a three dimensional 
network of chopped fibers randomly dispersed throughout 
for enhancing the cut resistance of the glove. 

5 21. A medical glove, as set forth in claim 20, wherein each 
of the plurality of chopped fibers has a thickness dimension 
ranging from about 0. 1 mm to about 0.2 mm and includes a 
length dimension from about 0.1 mm to about 5 nun. 
22. A medical glove, as set forth in claim 20, wherein each 

o of the plurality of chopped fibers has a denier ranging from 
about 1 to about 10. 
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23. A Polymeric film having increased cut resistance com prising: 

at least one polymeric laver. wherein the at least one poly meric layer 
includes chopped fibers that are randomly dispersed therein thus forming a 
polymeric film having cut and puncture resistance th roughout. 

24. A polymeric film, as set forth in claim 23. wherein said poly meric laver comprises 
a polvmer selected from the group consisting of natural rubber, polvchloroprene. 
stvrene-isoprene-stvrene block copolymers, stvrene-butadien e-stvrene block 
copolymers, stvrene-ethvlene butvlene-stvrene block copolymers, po lvurethane, 
polvurea. nitrile rubber, vinvl chloride based polymers, and m ixtures thereof. 

25. A polymeric film, as set forth in claim 23. wherein said fiber s are selected from 
the group consisting of glass fibers, steel fibers, aramid fibers, polyethylene fibers, 
particle filled polymeric fibers, and mixtures thereof. 

26. A polymeric film, as set forth in claim 23. wherein said fibers are particle filled 
polymeric fibers. 

27. A polymeric film, as set forth in claim 23. wherein the polymeric film's cut 
resistance is increased bv at least about 20 percent by the addition of about 2 to 
about 20 weight percent of said fibers. 

28. A polymeric film, as set forth in claim 23. wherein the ten sile strength of the 
polymeric film is at least about 17 MPa. the elongat ion of the polymeric film 

is at least about 650 percent, and 500% modulus of the polvme r film is less than 
about 7 MPa. 

29. A polymeric film, as set forth in claim 23. wherein the tensile strength of the 
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polvmeric film is at least about 24 MPa, the elongation of the polymeric film is at 
least about 750 percent, and the 500% modulus of the polymeric film is less than 
about 5.5 MPa. 

30. A polymeric film, as set forth in claim 23, wherein each of the said chopped fibers 
has a denier ranging from about 1 to about 10. 

31. A polymeric film, as set forth in claim 23, wherein said chopped fibers have a 
length of from about 0.1 mm to about 5.0 mm. 

32. An article formed from a polymeric film having increased cut resistance, said 
polymeric film comprising: 

at least one polymeric layer, wherein the at least one polymeric layer 

includes chopped fibers that are randomly dispersed therein to form a polymeric 

film having cut and puncture resistance throughout. 

33. An article, as set forth in claim 32, wherein said polymeric layer comprises a 
polymer selected from the group consisting of natural rubber, polvchloroprene, 
stvrene-isoprene-stvrene block copolymer, stvrene-butadiene-stvrene block 
copolymers, stvrene-ethvlene butvlene-stvrene block copolymers, polyurethane, 
polvurea, nitrile rubber, vinyl chloride based polymers, and mixtures thereof. 
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An article, as set forth in claim 32, wherein said fibers are selected from the group 
consisting of glass fibers, steel fibers, aramid fibers, polyethylene fibers, particle 
filled polymeric fibers, and mixtures thereof. 
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ABSTRACT 



A polymeric film having increased cut resistance comprising 
a polymeric matrix having dispersed therein a plurality of 
cut resistance enhancing fibers. These films are preferably 
made into gloves, for example medical or industrial gloves. 
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As below named inventors, we hereby declare that: 

Our residence, post office address and citizenship are as stated below next to our 
names. 

We believe we are original, first and joint inventors of the subject matter that is 
described and claimed in U.S. Patent No. 6,021,524 entitled CUT RESISTANT 
POLYMERIC FILMS and in the attached specification based thereon, for which 
invention we hereby solicit a Reissue Patent. 

We hereby state that we have reviewed and understand the contents of the above 
identified specification, including the claims of the patent as issued and those added 
in the present Reissue Application. 

We acknowledge the duty to disclose information which is material to the 
examination of this application in accordance with Tide 37, Code of Federal 
Regulations, § 1.56 (a). 

We hereby claim foreign priority benefits under Tide 35, United States Code, §119 
of any foreign application (s) for patent or inventor's certificate listed below and 
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have also identified below any foreign application for patent or inventor's certificate 
having a filing date before that of the application on which priority is claimed: 

Priority Claimed 

None 

Number Country Date Filed Yes No 



English Language Declaration 

We hereby claim the benefit under Title 35, United States Code, §120 of any United 
States application (s) listed below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior United States application in the 
manner provided by the first paragraph of Title 35, United States Code, §112, We 
acknowledge the duty to disclose material information as defined in Title 37, Code 
of Federal Regulations, §1.56 (a) which occurred between the filing date of the prior 
application and the national or PCT international filing date of this application: 



None 

Application Ser. No. Filing Date Status 



We believe the original Patent to be partly inoperative by reason of our claiming less 
than we had a right to claim in the patent. This defect in the patent occurred, 
through error, without deceptive intent on our part and warrants reissue pursuant 
to 35 U.S.C. §251 & 37 C.F.R. §1.75. 

The error to be corrected by the present Reissue Application stems from our failure 
to appreciate the scope of the claims ultimately allowed. After its issuance of the 
subject patent, we recognized that an error existed in the issued Patent because the 
we had claimed less than we had a right to claim in the Patent. Specifically, we 
noticed that the issued patent contained only claims directed to a "medical glove" 
when, in fact, the Specification supports broader claims to a polymeric film and 
articles formed therefrom. Therefore, we now wish to claim the full scope of the 
invention as described in the Specification, and we have added claims 23-34 in the 
present Reissue Application. 

Independent Claim 23 has been added to claim a "polymeric film" rather than a 
"medical glove" inasmuch as the specification teaches this broader article, and the 
granting of claims thereon would help to cure the defect mentioned hereinabove. 
Support for claims 23-31 can be found in the specification of U.S. Patent 6,021,524 
at column 1, lines 63-64; column 2, line 1-2; column 2, lines 17-20; and in the 
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Abstract. Also, independent claim 32, and claims 33 and 34 dependent therefrom, 
have been added to claim "an article formed from a polymeric film having increased 
cut resistance". It is believed that these claims will also help to cure the defect 
mentioned hereinabove. Support for these claims can be found in the specification 
of U.S. Patent 6,021,524 at column 2, lines 46-56 and at column 7, lines 20-25. 

Pursuant to 37 C.F.R. §1.172, the present Declaration and Power of Attorney is 
accompanied by the written consent of the Assignee of Record. 

Pursuant to 37 C.F.R. §1.174, the present Declaration and Power of Attorney is 
accompanied by a letter requesting transfer of the drawings from the patent file. 
However, as required, a temporary drawing, consisting of a copy of the printed 
drawings of the patent, has been submitted. 

For the present Reissued Application, Small Entity status is still proper and desired. 

POWER OF ATTORNEY: As named inventors, We hereby appoint the following 
attorney (s) and/or agents (s) to prosecute this application and transact all business 
in the Patent and Trademark Office connected therewith: 

Jack L. Renner (Reg. No. 20,116); Reese Taylor (Reg. No. 22,325); Phillip L. 
Kenner (Reg. No. 22,353); Edward G. Greive (Reg. No. 24,726); Donald J. 
Bobak (Reg. No. 27,182); Ray L. Weber (Reg. No. 26,519); Joseph G. Curatolo 
(Reg. No. 28,837); Rodney L. Skoglund (Reg. No. 36,010); Andrew B. Morton 
(Reg. No. 37,400); Arthur M. Reginelli (Reg. No. 40,139); Shannon V. McCue 
(Reg No. 42,859); Michael F. Morgan (Reg. No. 42,906); Salvatore A. Sidoti 
(Reg. No. 43,921); John J. Cunniff (Reg. No. 42,451); and Mark Weber (Reg. 
No. 46,069). 



Send Correspondence to: Ray L. Weber 

Renner, Kenner, Greive, Bobak, Taylor & Weber 
1610 First National Tower 
Akron, Ohio 44308 



Direct telephone calls to: Ray L. Weber 

Telephone: (330) 761-6662 
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DECLARATION 



We hereby declare that all statements made herein of our own knowledge 
are true and that all statements made on information and belief are believed to be 
true; and further that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or imprisonment, or 
both under Section 1001 of Title 18 of the United States Code and that such willful 
false statements may jeopardize the validity of the application or any patent issued 
thereof. 



SIGNATURES 



Inventor 



ZongquanWu 



Date 




Residence: 

Post Office Address: 

Citizenship: 



629 Brown Street, Apt. 2, Akron, OH 44311 
629 Brown Street, Apt. 2, Akron, OH 44311 
China 



Inventor 



Date 



Frank W. Harris 



Residence: 

Post Office Address: 

Citizenship: 



Inventor: 



1879 Deepwood Drive, Akron, OH 44313 
1879 Deepwood Drive, Akron, OH 44313 
United States of America 




Residence: 



Post Office Address: 



Citizenship: 



6123 Independence Drive, Hudson, OH 44236 
6123 Independence Drive, Hudson, OH 44236 
United States of America 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In the application of 



Group Art Unit: 3741 



WU et al. 



A. Vanatta, Examiner 



Serial No. 09/002,011 



Certificate of Mailing 



Patent No. 6,021,524 



I hereby certify that this correspondence was 
deposited with the United States Postal Service as 
first class mail in an envelope addressed to: Box 
REISSUE, Assistant Commissioner for Patents, 
Washington, D.C. 20231 on L&wg&OOO. 




Filed December 1, 1999 



For CUT RESISTANT POLYMERIC ) 
FILMS ) 

OFFER TO SURRENDER ORIGINAL LETTERS PATENT 

ASSISTANT COMMISSIONER FOR PATENTS 
Washington, D.C. 20231 



The undersigned applicants of the accompanying Reissue Application for 
the reissue of U.S. Patent No. 6,021,524, dated February 8, 2000, hereby offer to 
surrender said Letters Patent in connection with the reissue application filed herewith. 

The written consent of The University of Akron, Assignee of record, has 
been filed contemporaneously herewith. 



Sir: 



SIGNATURES 



Inventor: 





Residence: 



629 Brown Street, Apt. 2, Akron, OH 44311 



Post Office Address: 



629 Brown Street, Apt. 2, Akron, OH 44311 



Citizenship: 



China 
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Inventor: 



^ 4^^ pate A^, 4 fr&> 

frank W. Harris 



Residence: 1879 Deepwood Drive, Akron, OH 44313 

Post Office Address: 1879 Deepwood Drive, Akron, OH 44313 

Citizenship: ^ United^ tates of America 





Inventor: ^^^^ Date^ we,-.. /. X>*Z? 

Cheng 

Residence: 6123 Independence Drive, Hudson, OH 44236 

Post Office Address: 6123 Independence Drive, Hudson, OH 44236 

Citizenship: United States of America 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In the application of 



Group Art Unit: 3741 



WU et al. 



A. Vanatta, Examiner 



Serial No. 



09/002,011 



Certificate of Mailing 



Patent No 



6,021,524 



I hereby certify that this correspondence was deposited 
with the United States Postal Service as first class mail in 
an envelope addressed to: Box REISSUE, Assistant 



^^2000. 



Commissioner for Patents, Washington, D.C. 20231 on 



Filed 



December 1, 1999 



Sherry L. Sw^St, Secy, to Arthur M. Reginelli 



For CUT RESISTANT POLYMERIC 
FILMS 



WRITTEN CONSENT OF ASSIGNEE TO THE SUBMISSION OF AN 
APPLICATION FOR REISSUE OF PATENT 6,021,524 

ASSISTANT COMMISSIONER FOR PATENTS 
Washington, D.C. 20231 



The University of Akron, Assignee of U.S. Patent No. 6,021,524, consents 



to filing of the present Application for Reissue of U.S. Patent 6,021,524. The University 
of Akron also consents to the Offer to Surrender Original Letters Patent filed herewith. 
Proof of the University of Akron's ownership can be found in the Patent and Trademark 
Office at Reel 9329, Frame 0043. 



Sir: 




Getald Parker ' 
Director of Research and Sponsored Programs 



